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(54) Coated cutting insert 



(57) The present invention discloses a coated cut- 
ting insert particularly useful for intermittent cutting in 
low alloyed steel. The insert is characterised by a WC- 



Co-based cemented carbide body having a highly W- 
alloyed Co-binder phase and a coating including an in- 
nermost layer of TlC^NyO^ with columnar grains and a 
top coating of a fine grained, textured a-AlaOs-layer. 
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Description 

The present invention relates to a coated cutting tool (cemented carbide Insert) particularly usetul for Intemnlttent 
cutting in low alloyed steel. ^iffi^, .k m marhine with coated or uncoated cemented carbide 

p„««l a«a, worn the ounlag edge by the woAp^oe '"^f J"*" wo ,h, ooolhg 

Sko b. accelerated by ao add»i=nal wear J"^'^!^? ^SJ^ S^e material and coolant 

cracked the coatings. TOs penetrat«=n olten ^^'^'J^f^S^^..^^ 

rrnT:sr<:^™rrr=^^^ 



A - cemented carbide body 

B - TiCxNyOz-layer with equiaxed grains 

C - TiCxNyO^-layer with columnar grains 

D - TiC^N O^-layer with equiaxed or needle like grains 

E - textured a-AlgOa-layer with columnar like grains 



.ccordingtothepresentlnver^t^a^ 
orN^rd'aTan^cL^^^^^^^^^^^ 

altoyed with W. The content of W in the binder phase can be expressed as the 



5 
or 



CW-ratio= Ms /(wl-% Co • 0.0161). 



ffie^Mer P^. i tew o Wvalue co.te«»nde to a high W.<»nlent inlhe bmde. ph.ee. 
,,.aeno»be..~*..o--~ 

2r«e':^r»h=e?nr;i'=V4"^™£^sre™^^^ 

The coating comprises 

- a first (innermost) layer of T.CN,0. with x.y.z=1. prefe^V z<0.5. with a thtekness 0.1 - 2 ,m. and w.h 
... "^"'^^^^^ with a thickness of 2 - 15 »un. 

. a third layer of TiC^NyO x+y+z-i wan z . p ^ the innerowst layer 

. r,rh?.;::ora^'s»«xr^^^^^ 

i.rihT^rJiitri^^y~£S5?:r,^.:^^^^^^ 

layer of e g TiN. 
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can be defined as: 



TCrhkh - ' ^^^^^ f 1 T ' ^^^"^ 



where 

l(hkl) = measured intensity of the (hkl) reflection 
10 lo(hkl) = standard intensity of the ASTM standard powder pattern diffraction data 

n = number of reflections used in the calculation, (hkl) reflections used are: (012), (104). (110), (113). (024), (116) 

According to the Invention TC for the set of (01 2). (1 04) or (110) crystal planes is larger than 1.3. preferably larger 
than 1.5. 

IS According to method of the invention a WC-Co-based cemented carbide body having a highly W*alloyed binder 

phase with a CW-ratio according to above is coated with 

- a first (innermost) layer of TiCxNyOj with x+y+z=1. preferably 2<0.5, with a thickness of 0.1 - 2 ^m, and with 
equiaxed grains with size <0.5 [im using known CVD-methods, 
^0 . a second layer of TiCxNyO^ x+y+2=1, preferably with 2=0 and x>0.3 and y>0.3, with a thickness of 2 - 15 ^im, 
preferably 5 - 8 )jjn, with columnar grains and with a diameter of about <5 ^im, preferably <2 jim, deposited pref- 
erably by MTCVD-technique (using acetonitrile as the carbon and nitrogen source for forming the layer in the 
temperature range of 700 - 900 •C). The exact conditions, however, depend to a certain extent on the design of 
the equipment used. 

a third layer of TiC^NyOy x+y+2=1 with z^,5, preferably 2>0. 1 , with a thickness of 0. 1 - 2 ^.m and with equiaxed 
or needle like grains with size ^.5 jim, using known CVD-methods this layer being the same as or different from 
the innermost layer. 

a fourth (outer) layer of a smooth, textured a-Al203-layer according to Swedish patent 501 527 or Swedish patent 
applications 9304283-6 or 9400089-0 with a thickness of 2 - 10 ^im. preferably 3 - 6 \im, and a surface roughness 
^max^O 4 ^im over a lenght of 10 |im. The smooth coating surface can be obtained by a gentle wet-blasting the 
coating surface with fine grained (400 - 150 mesh) alumina powder or by brushing the edges with brushes based 
on e g SiC as been disclosed in the Swedish patent application 9402543-4. 



When a TiCjjNyO^-layer with z>0 Is desired. COg and/or CO are/is added to the reaction gas mixture. 
Example 1 



A. Cemented carbide cutting tool inserts of style CNMG 1 20408-SM with the composition 7.5 wl-% Co, 1 .8 wt-% 
TiC, 0.5 wt-% TiN, 3.0 wt-% TaC, 0.4 wt-% NbC and balance WC with a binder phase highly al toyed with W cor- 

40 responding to a CW-ratio of 0.88 were coated with a 0.5 p.m equiaxed TiCN-layer followed by a 7 pm thick TiCN- 

layer with columnar grains by using MTCVD-technique (process temperature 850 *C and CHgCN as the carbon/ 
nitrogen source). In subsequent process steps during the same coating cycle, a 1 pm thick layer of TiC^N 
(about x=0.6, y=0.2 and z=0.2) with equiaxed grains was deposited followed by a 4^m thick layer of (012)-textured 
a-AlgOg deposited according to conditions given in Swedish patent 501 527. XRD-measurement showed a texture 

45 coefficient TC(01 2) of 1 .6 for the a-AlgOa-layer. The cemented carbide body had a surface zone about 25 um thick, 

depleted from cubic carbides. 

B. Cemented carbide cutting tool inserts of style CNMG 1 20408-SM from the same batch as in A.) were coated 
with a 0.5 pm equiaxed TiCN-layer foltowed by a 7 pm thick TiCN-layer with columnar grains by using MTCVD- 
technique (process temperature 850 ""C and CH3CN as the carbon/nitrogen source). In subsequent process steps 
during the same coating cycle, a 1 pm thick layer of TlC^NyO^ (about x=0.6, y=0.2 and z=0.2) with equiaxed grains 
was deposited followed by a 4 pm thick layer of (104)-textured a-AlgOg deposited according to conditions given 
in Swedish patent application 9400089-0. XRD-measurement showed a texture coefficient TC(104) of 1 .7 for the 
a-AlgOs-layer. 

C. Cemented carbide cutting tool inserts of style CNMG 1 20408-SM with the composition 6.5 wt-% Co and 8.8 wt- 
% cubic carbides (3.3 wt-% TiC. 3.4 wt-% TaC and 2.1 wt-% NbC) and balance WC were coated under the procedure 
given in A). The cemented carbide body had a CW-ratio of 1.0. XRD-measurement showed a texture coefficient 
TC(012) of 1 .5 for the a-AI^Oa-layer. 

D. Cemented carbide cutting tool inserts of style CNMG1 20408-SM from the same batch as in A.) were coated 
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Iccording to the invention ^^ig^^''^^^ came;;;;^- 
carbide body columnar coatingA)12-a-Al203 
::?c:lingto\he.ventlonhighWV^^^^^^^^^ 

low W-alloyed cemented carbide Doay w 
g+K-AtaOaCcomparative) 



2S 



30 




Example 2 
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45 



XRD-analysis showed that ^^^3 'ayer ^^e same batch as in G.) were coated ur^ier the procedu g 
to the method given in example 1 . 



so 




recording to the invention highly «^-alMe^ cemented 
carbide body columnar coating/ 
highly W-alloyed cemented carbide boay eq 

01 2-a-Ai203(cofT^P^^^^'^®^_ 




ss 



Claims 

1, A cutting tool 



insert lor machining of low alloyed steel comprising a 



cemented carbide body and a coating char- 
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acterised in that said cemented carbide body consists of WC, 5-11 wt-% Co and 0-10 wt-% cubic carbides of 
metals from groups IVb. Vb or VIb of the periodic table and a highly W-alloyed binder phase with a CW-ratio of 
0.76 - 0.93 and in that said coating comprises 

a first (innermost) layer of TiC^NyO^ with a thickness of 0.1 - 2 ^im. and with equiaxed grains with size <0.5 lom 
a layer of TtC^NyO^ with a thickness of 2-15 ^im with columnar grains with a diameter of about <5 jam 
a layer of TiCjcNyO^ with a thickness of 0.1 - 2 |im and with equiaxed or needle like grains with size <0.5 |am 
an outer layer of a smooth, textured, fine-grained (0.5 - 2 um) a-Al203'layer with a thickness of 2 - 10 |im 

Cutting insert according to the preceding claim characterised in that the a-AI^Os-layer has a texture in (012)- 
direction and with a texture coefficient TC(01 2) larger than 1.3. 

Cutting insert according to claim 1 characterised in that the a-Al203-layer has a texture in the (104)-directlon and 
with a texture coefficient TC(104) larger than 1.3. 

Cutting insert according to claim 1 characterised in that the a-Al203-layer has a texture In (llO)-direction and 
with a texture coefficient TC{110) larger than 1.3. 

Cutting insert according to the preceding claims cliaracterlsed in an outermost coating of a thin 0.1 - 1 TIN- 
layer. 

Method of making a cutting insert comprising a cemented carbide body and a coating characterised in that WC- 
Co-based cemented carbide body is coated with 

a first (innermost) layer of TiCxNyO^ with a thickness of 0.1 - 2 um, with equiaxed grains with size <0.5 jim 
using known CVD-methods 

a layer of TiCxNy02 with a thickness of 2 - 15 \jum with columnar grains and with a diameter of about <S \m\ 
deposited by MTCVD-technique, using acetonitrlle as the caibon and nitrogen source for forming the layer in 
a preferred temperature range of 850 - 900 ^C. 

a layer of TiC^NyO^ with a thickness of 0.1-2 (im with equiaxed or needle like grains with size ^.5 ^m. using 
known CVD-methods 

anouter layer of a smooth textured a-Ai203-layer textured in the direction (012). (104)or (110) with a thickness 
of 2 - 10|am. 
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Fig.l 
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